INTRODUCTION
Olive (Olea europaea L.) is an important tree crop in Mediterranean countries (LOUMOU and GIOURGA, 2003) whose cultivation in the eastern Mediterranean basin commenced more than 6000 years ago and played an important role in Mediterranean civilization (KANIEWSKI et al., 2012) . Olive fruits and oil are important to the Mediterranean diet and are considered beneficial to human health (SALTOPOULOU et al., 2004) .
In the world from New Caledonia, New Zealand and Australia through southern Asia and through most of Africa to the Near East and southern Europe around 45 wild olive species have been reported. The main cultivated specie, O. europaea L. is conceivably originated as an ancient natural hybrid between two species: Olea ferruginea x Olea laperinii (SAUER, 1993) . The most of the currently used olive cultivars presumably originated as chance seedling and found to bear superior quality fruits. Hundreds of cultivars thus emerged are conserved and cultivated in different agro-climatic regions of the world. They are highly variable in size, shape and form of fruits, their chemical constituents and microclimate requirements (ABDALI et al., 2014; AL-RUQAIE et al., 2016) Accurate and permanent identification of genotypes belongs to vegetatively propagated different fruit species within a germplasm collection is of utmost importance. Unfortunately, many of the older olive genotypes have not been properly identified, and there are problems with e.g. synonyms and mislabeling in these plant collections (ZARROUK et al., 2009; ZAHER et al., 2011; ABDALI et al., 2014) . Morphological and biochemical characterization among olive cultivars can be unambiguously connected with well-identified genotypes, thus we need to provide these cultivars with proper and lasting identification (ERCISLI et al., 2011) Morphological characters have historically been, and still are, used for identification of olive cultivars (ABDALI et al., 2014; AL-RUQAIE et al., 2016) , but environmentally induced variation makes correct identification difficult. Therefore, molecular protein-based markers like DNAbased markers have become increasingly popular in the characterization of olive genetic resources (ALBA et al., 2009; ERCISLI et al., 2011; ABDESSEMED et al., 2015) Several molecular DNA techniques have been employed for characterization of olive germplasm collections i.e. RAPD, ISSR, AFLP, SCAR and SSR (BAUTISTA et al., 2003; BELAJ et al., 2003; BRAKE et al., 2014; ABDESSEMED et al., 2015) . Each of these methods has its strengths and weaknesses. During the past decades, microsatellites or simple sequence repeats have become the markers of choice for verification of cultivar identity and for diversity studies due to their abundance in plant genomes, large number of alleles per locus and high informativeness, co dominant inheritance, and suitability for automatization (WEISING et al., 2005) . SSR loci are relatively easy to score, and alleles are inherited in a Mendelian manner, which allows the verification and reconstruction of cultivar pedigrees. In addition, triploid and tetraploid individuals are revealed by the appearance of more than two alleles per locus. In olive, SSR markers have been used for assessment of genetic diversity in germplasm collections, cultivar identification, construction of genetic linkage maps and for parent identification in olive (ERCISLI et al., 2011; MUZZALUPO et al., 2014; ABDESSEMED et al., 2015) .
To our knowledge, no available data are found on the definition of the molecular characteristics of olives grown in Kilis province located southern Anatolia region in Turkey. The molecular definition of the reachable genotypes for proving a distinguishable improvement in olive breeding studies for future by using the most diverse genotypes.
MATERIALS AND METHODS

Plant material
In the study, we used 25 olive genotypes widely grown different parts of Kilis province and we added two well-known foreign (Chetoni and Manzanilla) and four widely grown Turkish standard cultivars (Aycalik, Edincik Su, Gemlik, Kilis Yaglik) to make comparison with them as well (Table 1) . For this reason leaf samples of all 25 olive genotypes and six cultivars used in this study were collected in Turkey and finally a total of thirty-one olive genotypes were included in SSR analysis. 
DNA extraction
Genomic DNA was extracted from young leaf tissue using the Wizard® Genomic DNA Purification Kit (Promega, Madison, WI) according to the instructions provided by the manufacturer. Subsequently, aRNAse treatment was performed on the eluted DNA samples. Purity and concentration of the DNA were checked both on 1% (w/v) agarose gels and by NanoDrop® ND-1000 Spectrophotometer.
SSR analysis
Ten widely used SSR loci (DCA13, UDO4, UDO5, UDO9, UDO12, UDO24, UDO26, UDO36, UDO42 and UDO43) were used in Polymerase Chain Reaction (PCR) studies. PCR was conducted in a volume of 10 μL and contained 15 ng genomic DNA, 5 pmol of each primer, 0.5 mMdNTP, 0.5 unit GoTaq DNA polymerase (Promega), 1.5 mMMgCl 2 and 2 μL 5X buffer. The forward primers were labeled with WellRED fluorescent dyes D2 (black), D3 (green) and D4 (blue) (Proligo, Paris, France). Reactions without DNA were included as negative controls. PCR amplification was performed by using the Biometra® PCR System. The amplification conditions consisted of an initial denaturation step of 3 mins at 94°C, followed by 35 cycles of 1 min at 94°C, 1 min at 52-56°C and 2 mins at 72°C with a final extension at 72°C for 10 mins. The PCR products were first separated on a 3% (w/v) agarose gel run at 80 V for 2 hrs. The gel was then stained with ethidium bromide at a concentration of 10 mg/mL. A DNA ladder (100 bp) (Promega) was used for the approximate quantification of the bands. The amplification products were visualized under UV light, and their sizes were estimated relative to the DNA ladder. For further determination of polymorphisms, the PCR products were run on CEQTM 8800 XL Capillary Genetic Analysis System (Beckman Coulter, Fullerton, CA). The analyses were repeated at least twice to ensure reproducibility of the results. Allele sizes were determined for each SSR locus using the Beckman CEQTM Fragment Analysis software. In each run, foreign reference cultivars were included.
Genetic analysis
The genetic analysis program "IDENTITY" 1.0 [9] was used according to PAETKAU et al., (1995) for the calculation of number of alleles, allele frequency, expected and observed heterozygosity, estimated frequency of null alleles, and probability of identity per locus. Genetic dissimilarity was determined by the program "MICROSAT " (version 1.5) (MİNCH et al., 1995) using proportion of shared alleles, which was calculated by using "ps (option 1 -(ps))", as described by BOWCOCK et al., (1994) . The results were then converted to a similarity matrix, and a dendrogram was constructed with the UPGMA method (SNEATH and SOKAL, 1973) using the software NTSYS-pc (Numerical Taxonomy and Multiware Analysis System,version 2.0) (ROHLF, 2005) .
RESULTS AND DISCUSSION
In present study, ten highly polymorphic simple sequences repeat (SSR) primer pairs were screened from the SSR primer database of olive and DNA fingerprints of a total 31 olive genotypes were constructed with these primer pairs. Genetic analysis of 25 Kilis genotypes plus 2 foreign and 4 Turkish olive cultivars generated by 10 SSR primer pairs are summarized in Table 2 . Table 2 , all SSR primers produced polymorphic alleles and among the primer UDO43 had the highest number of alleles. We determined a total of 86 polymorphic alleles and the number of polymorphic alleles varied from 4 (UDO 4) to UDO 43 (17), with an average of 8.6 fragments per primer ( Table 2 ). Number of SSR alleles per locus in our study was generally in agreement with those reported by MUZZALUPO et al. (2014) and higher than POLJUHA et al. (2008) . In some cases we found considerably more allele variants. For example we found 17 alleles for primer UDO 43, while ABDESSEMED et al. (2015) report only 15 alleles for this primer. However they reported 11.7 alleles per primer indicating higher allele numbers per primer compared to our study. The differences probably due to the lower number of analyzed samples, as well as due to the less diverse genotypes analyzed. High parameters of variability presented in Table 2 are common for the majority of outcross species, which are clonally propagated. Allelic differences have been reported in olive using SSR (POLJUHA et al., 2008; ABDESSEMED et al., 2015) . Undoubtedly, olive (Olea europaea L.) is an ancient crop cultivated since the Roman period, and there may have been occurred some somatic mutations in long-lived trees (KHADARI et al., 2007) . This is in agreement with the complexity of the history of olive domestication. SMULDERS et al. (2010) thought it may be related to the multi-allelic nature of SSR loci that is considered to derive principally from errors occurring due to slipped-strand mispairing during DNA replication, via retrotransposition events, otherwise to interhelical junctions forming during chromosome alignment, unequal crossing over, or gene conversion.
The expected and observed heterozygosity values are shown in Table 2 as well. UDO26 loci revealed the lowest expected heterozygosity (He) as 0.510 whereas the loci UDO43 gave the highest expected heterozygosity value as 0.887. On the other hand observed heterozygosity (Ho) was the highest in UDO24 loci as 0 .774 while the lowest as 0.161 in UDO26 loci. MUZZALUPO et al. (2014) reported higher expected heterozygosity than observed one among 489 olive cultivars by using 11 nuclear SSR markers.
Based on SSR profiles of olive genotypes and cultivars we did not observed synonyms either among Turkish genotypes or between foreign cultivars and Turkish genotypes and cultivars. Allele size varied from 96 bp to 217 bp (Table 3) UPGMA cluster analysis results of the total 10 SSR markers is shown in Figure 1 . Three main distinct groups were observed in the dendrogram. Group I included 4 genotypes from Kilis (Elbeyli 1, 6, 7 and 8) Among Group I, the closest genotypes were Elbeyli 1 and 6 with 60% similarity ratio and both cultivars used in olive oil production and grown in southeastern part of Turkey. Group II included Polateli 7, Polateli 8 and Musabeyli 1. The last group including rest of the genotypes from Kilis, 4 well known standard cultivars and 2 foreign cultivars without geographical isolation and this group are the most foreign cultivar included group. Our study highlight a high level of polymorphism among olive cultivars by using SSR markers and this kind of high polymorphism also previously reported among olive cultivars by using SSR markers (ERCISLI et al., 2011; MUZZALUPO et al., 2014; ABDESSEMED et al., 2015) .
These results also indicate that grouping genotypes based on the geographic origin is not useful in olive. BESNARDET et al. (2001) found that olive genotypes from different countries clustered together within a group and they did not find any grouping based on their geographical origins. The result was similar to POLJUHA et al. (2008) who studied genetic diversity among Slovenian and Croatian olive cultivars and found that Croatian olive cultivars clustered with olive cultivars from Slovenia. Previous studies indicated that olive genotypes have been freely exchanged among collectors in different countries for centuries. Figure 1 .The UPGMA dendrogram based on simple matching similarity matrix obtained using10 SSR markers, illustrating the relative similarity among 25 olive genotypes and 6 cultivars from Turkey and the other countries.
In conclusion, we have characterized for the first time the genetic attributes of olive genotypes from Kilis province located Southeastern Anatolia in Turkey. High genetic diversity was found among genotypes highlighted that the genetic differences of olive genotypes were strongly affected by genotype. This study also increases our knowledge about variation in olive and may be useful to breeders for future activities to select of parents in breeding programs with the hypothesis that the more genetically diverse the parents, the more likely they are to possess unique alleles for traits of interest to widen the genetic base to introduce new varieties.
